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(54) (Title of the Invention] Monoclonal Antibodies, a Hybridoma that Produces 
Them and a Method for the Production of Said Antibodies 

(57) [Abstract] 

[Structure] Monoclonal antibodies that specifically recognize human 
integrin Pz, a hybridoma that produces them and a method for the production of 
said antibodies. 

[Effect] Human integrin p 7 in human tissues can easily be detected by 
using the monoclonal antibodies of this invention. In addition, human integrin P? 
can be separated and purified from human tissues by using the monoclonal 
antibodies of this invention. Consequently, the monoclonal antibodies of this 
invention are used as reagents for the detection of human integrin p> and as a 
reagent for separating and purifying it. Moreover, because the monoclonal 
antibodies of this invention control adhesion of B-cell lymphocytes (RPMI8866) to 
fibronectin, it is related to cell adhesion proteins such as fibronectin. Its 
application as a therapeutic agent for inflammatory diseases can be anticipated. 
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[Claims] 

[Claim 1] Monoclonal antibodies ihat specifically recognize human 
integrin 07- 

[Claim 2] A hybridoma that produces the antibodies described in Claim 1. 

[Claim 3] A method for the production of monoclonal antibodies that 
specifically recognize human integrin (J 7 characterized in that cells that express 
human integrin a, but that do not express human integrin p, are selected by the 
flow-cytometry analysis method from human lymphocytes selected from human 
memory T-celis. human monocytes and B-cell lymphoma using anti-human 
integrin a 4 antibodies and anti-human integrin antibodies, after which a 
solubilized solution of said cells is introduced into an immunoaffinity column in 
which anti-human integrin a* antibodies are immobilized, with a human integrin 
a, p 7 heierodimer being obtained, which heterodimer is then used as an antigen 
to immunize a small mammal, after which its spleen is excised and antibody- 
producing spleen cells are prepared, said antibody producing spleen cells and 
myeloma cells then being subjected to cell fusion to prepare a hybridoma, 
monoclonal antibodies that said hybridoma produces being screened by flow- 
cytometry analysis, a hybridoma that does not recognize human integrin 04 and 
that specifically recognizes integrin p 7 being selected, said hybridoma being 
injected intraperitoneally into small mammals that are compatible with it and the 
monoclonal antibodies that are produced from said ascites being separated and 
purified. 
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[Claim 4] A method for the production of monoclonal antibodies as 
described in Claim 3 in which the human B-cell lymphoma is RPMI8866. 



[Detailed Description of the Invention] 
[0001] 

[Field of industrial application] This invention relates to monoclonal 
antibodies that specifically recognize human integrin p 7 . a hybridoma that 
produces them and a method for the production of said antibodies. 

[0002] 

[Prior art] Integrin a 4 Pi (VLA-4) is expressed for the most part in 
monocytes. It infiltrates sites of inflammation through the agency of bonds with 
VCAM-1 , which is a cell adhesion protein, and causes an inflammatory response. 
Consequently, impeding adhesion of VLA-4 and VCAM-1 is considered to be 
important in treatment in diseases such as asthma, allergies, arthritis and 
arteriosclerosis (M Bosco and C. Chan, et al., J. Biol. Chem., Vol. 267, p. 8366, 
1992). 

[0003] VLA-4 belongs to the integrin pi subfamily and it is comprised of a 
heterodimer of integrin a* and integrin pY However, it has been reported that the 
integrin cu subunit is associated not only with integrin p lt but also, in humans with 
integrin p 7 (M Bosco, C. Chan et al., J. Biol. Chem., Vol. 267, p. 8366, 1992 , 
and David J. Erie etal.. J. Biol. Chem., Vol. 266, p. 11009, 1991). 
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[0004] It has been reported that human integrin 04 p 7 , lik ct*$-\, causes 
adh sion of lymphocyt s t endothelial cells through the agency of fibronectin 
and VCAM-1 (Curzio Ruegg, et al.. J. Cell Biol., Vol. 117, p. 179, 1992). 

[0005] Although various antibodies against integrin subun'rts are known, 
monoclonal antibodies against human integrin p 7 are not known. 

[0006] 

[Problems the invention is intended to solve] This invention has the 
objective of providing monoclonal antibodies that can bond specifically with 
integrin p>. a hybridoma that produces them and a method for ine production of 
said antibodies. 

[0007] 

[Means for solving the problems] The inventors conducted various 
studies, and, as a result, perfected this invention by discovering monoclonal 
antibodies that specifically recognize human integrin £7 and a hybridoma that 
produces monoclonal antibodies that specifically recognize human integrin pV 

[0008] We shall now present a detailed description of this invention. 

[0009] The monoclonal antibodies of this invention and the hybridoma 
that produces them can be obtained by the following method of production. 

(Preparation of antigen) In this invention, a purified hybridoma of human 
integrin a 4 (J 7 is used for the antigen that is employed for immunization of 
mammals. 

[0010] The hybridoma of human integrin a 4 p> can be obtained as 
d scribed below. 
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[001 1] First, cells that express human integrin a 4 but that d not expr ss 
human integrin ft are s lected by the flow-cytometry analysis method from 
human lymphocytes selected from human memory T-cells, human monocytes 
and B-cell lymphoma using anti-human integrin a* antibodies (SG/17, acquired 
from the Department of Immunology, Faculty of Medicine, Shuntendo University) 
and anti-human integrin Pi antibodies (SG/19. acquired from the Department of 
Immunology, Faculty of Medicine, Shuntendo University) (it being thought that, 
with the cells that are selected, the human integrin a 4 subunit and the human 
integrin p7 subunit form a heterodimer). Next, the selected cells are solubilized 
with a solubilizable buffer that contains a nonionic surfactant and are passed 
through an immunoaffinity column in which the anti-human integrin a 4 antibodies 
(SG/17) are immobilized, with a heterodimer of human integrin 04 p7 being 
caused to adhere to said column, after which elution is performed with an acid, 
and a fraction containing the heterodimer of human integrin a« P7 is obtained. 
Finally, the fraction that has been obtained is dialyzed overnight in distilled water, 
after which it Is freeze-dried . 

[0012] RPMI8866 (acquired from the Department of Immunology, Faculty 
of Medicine, Shuntendo University), which is a human B-cell lymphoma, is an 
example of cells that are selected by the aforementioned flow-cytometry method. 

[0013] (Production of the hybridoma) The production of the hybridoma 
can be performed by a standard method as described below. Specifically, the 
freeze-dried product (antigen) of human integrin 04 B7 that has been obtained as 
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described above is dissolved in a phosphate-buffered physiological saline 
solution and the solution is administered to a small mammal, such as a hamster, 
with said animal being immunized, after which its spleen is xcised and antibody- 
producing spleen cells are prepared. 

[0014] The antibody-producing spleen cells of the immunized animals are 
subjected to cell fusion with myeloma cells. The myeloma cells that are used 
may originate, for example, from mice. Cell fusion can be performed, for 
example, by the method of Milstein et al. (C. Milstein, et al., Nature. Vol. 256, p. 
495, 1975). Specifically, it can be performed by reaction for approximately 1 to 3 
minutes at 30°C to 40°C using 30% to 60% polyethylene glycol (average 
molecular weight of 1 000 to 4000). 

[0015] The monoclonal antibodies that are obtained in this way and that 
are produced by the hybridoma are screened by the fiow-cytometry analytical 
method and a hybridoma that produces monoclonal antibodies that do not 
recognize human integrin a, and that specifically recognize human integrin are 
selected. 

[0016] The hybridoma that was obtained as described above was 
designated as " a hybridoma producing anti-human integrin p 7 monoclonal 
antibody (TN114)-* It was deposited in the Biological and Industrial Technology 
Institute of the Agency of Industrial Science and Technology [Deposit No.. 
Industrial Technology Institute Microorganism Deposit No. 13202 (FERM P- 
13202)]. 
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[0017] (Production f monoclonal antibody) Th monoclonal antibodies of 
this inv ntion can be obtained by injecting the hybridoma that is obtained as 
described above intraperitoneal^ into a small animal that is compatible with it, for 
example, a hamster, in which it is caused to proliferate and by separating and 
purifying the monoclonal antibodies of this invention from the ascites by a 
standard method. 

[0018] The monoclonal antibodies (TN1 14) of this invention are obtained 
by using the "hybridoma producing anti-human integrin P7 monoclonal antibody 
(TN1 14)" as the hybridoma. 

[0019] 

[Effect of the invention] Human integrin P7 in human tissues can easily be 
detected by using the monoclonal antibodies of this invention. In addition, 
human integrin p 7 can be separated and purified from human tissues by using the 
monoclonal antibodies of this invention. Consequently, the monoclonal 
antibodies of this invention can be employed as reagents for detecting human 
integrin P7 and as reagents for its separation and purification. 

[0020] The monoclonal antibodies (TN114) of this invention control 
adhesion of human B-cell lymphoma (RPMI8866) to flbronectin (see 
Experimental Example 1), for which reason it is anticipated that they can be used 
as treatment agents for inflammatory diseases that are related to cell adhesion 
proteins such as flbronectin. 
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[0021] Experim ntal Example i 

Inhibitory action on adh sion of human B-cell lymphoma (RPMI8866) to 
fibronectin by means of anti-human integrin pr monoclonal antibodies: 

(T) Test sample 

Monoclonal antibodies of this invention (TN1 14; see Example 2) 
[0022] (2) Experimental method 

10 us/ml human plasma fibroneciin (manufactured by G.BCO) dissolved in 
50 »| of phosphate-buffered physiological saline solution (pH 7.4. abbreviated 
hereafter as PBS) was poured individually into each well of a 96-well microliter 
plate and the materials were cultured at 4°C. The solution in each well was 
removed and washed in PBS, after which blocking was performed for 2 hours 
with PBS containing 1% bovine serum albumin. Following that, it was washed 3 
times with PBS and the bovine serum albumin was removed. 

[0023] Further, the human B-cell lymphoma (RPMI8866) was cultured for 
30 minutes together with a dimethyl sulfoxide solution (manufactured by Dojin 
Chemicals) of 10 pM 2',7'-bis(carboxyethyl)carboxyfluore 5 cein tetraacetatoxy 
methyl ester (hereafter abbreviated as BCECF-AM), after which it was washed 
three times with serum-free .ymphocyte culture medium (AIM V™ culture medium 
manufactured by GIBCO). The human B-cell lymphoma (RPMI8866) in which 
BCECF-AM was inc rporated that was obtained and the test sample were 
subjected to preliminary culture for 30 minutes, after which the sample was 
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poured individual into ft. weils of ft. aforementioned — < 1 

x ,0= o« said cells per sample concentraflon: 20 «,,ml). The materials were 
cuKured for 10 minu.es a, 37-C. after which each we,, was fllled w*h PBS and 
waS hermetically seaied Wrth plate sea! (manufacfcred by the Dainippon 
Pnarmaceutica, Company,. ft* plate was inverted and een,nfuga«on was 
performed for 2 minutes a, 800 rotations/minute. The solu»on in each well was 
removed, after which 100 h> - 1* Nonidet P^>™ (manufactured by 
Kanaraaech were added and the ceils remaining due to adhesion were 
diM =,ved. Next, the ,ua„«y o, BCECF-AM in each wei, was de t erm,ned us,n 9 a 
fluoroscanner and the adhesion rate of the human B«e,, iymphoma (RPMI8866, 
t0 the f*ronec«n was found taKng mis duan«y as the index. The adhesion rate 
was calculaad taKing fluorescence intense when the aforementioned 
experiment was conducted using a weil not coated with ftronectin as 0% and 
«*, the fluorescence intensity when human M lymphoma (RPM.8866, (1 x 
,0- cells) in whfch the aforementoned BCEF-AM was incorporated was dissoived 
in 100 hI of 1% Nonidet P-*0™ as 100% 

[0024] As a controls, the adhesion rates when anti-human integrin fr 
antibodies ( SG/19,. and ant^uman integrin a, anybodies (SG/73. acquired from 
», Department of Immunology. Facuity of Immunology, Shuntendo Unrversity) 
„ e ,e added and when antibodies were no, added were found in the same way as 
described above. 
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[0025] (3) Experim ntal R suits 

Th r suits are shown in Figure 1 . As should be evident from Figure 1 , it 
was ascertained that the monoclonal antibodies inhibit adhesion of human B-cel. 
lymphoma (RPMI8866) to fibronectin. 

[0026] 

[Examples] We shall now describe this invention by presenting examples. 

[0027] In the examples, culture media (i) through (3) indicated below 
were used, depending on the objectives. 

(1) RPM11640 culture medium 

(2) Culture medium for cells (myeloma cells or hybridoma) 

A culture medium obtained by adding the substances indicated below to culture 
medium (1) as described above 

10% fetal calf serum 

2mM L-glutamine 

50 nM 2-mercaptoethanol 

100 U/ml penicillin G 

100 jig/ml streptomycin 

20 mM sodium hydrogen carbonate 
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(3) HAT cultur medium 

(2) as described above 

0.1 mM hypoxanthme 
0.4 p.M aminopterin 
16 uM thymidine 
[0028] Example 1 

h'"" an intearinB7 

•w e ,Qrn7> were added to one of these groups, ant»- 
human integrin a. ant«bod,es (SG/17) were 

suspend > n 50 ,U - PBS «**■ " - - - 

(ma „^ B vO W us ) . N «,. the vwe rea9 a,n — — 

* „ . ithPBS after which they were again suspended in 
4»C and were then washed with PBS. alter wn* 

cJ nn uias analyzed by flow cytometry, cells that 
200 H l of PBS. Each suspension was anaiyzeu 
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e^ed^^no— _ Uyn , pnom , was obtained 

opM1B866 « x n0 » cells, thatwas obtained was aoiubiifeed 
[0029] The RPMIB866 (3 
. lh30mldso «on b u ff ea 5 o m M^yd ra c«c aa d.pHT,, 1 

^cwonde.^powoxy » , mM caldura cMo(W e, 0,% sodium 

M0 aee«mide.2mMma 9 nes,umchlonde.2 

— , >-Z7ZZ«»-- 

acraoun vr dialvzed overnight in 

■ a The fraction that was obtained was diajyz 
p 7 wasoWa,ned. Thefraction 

kVh freeze dried (yield, 10 H9J- oa ' 
distilled water, after wh.ch a was free 

Unce.^n^^-^eda.^-SO.Da. 

ml of PBS and Armenian hamsters wer 
injection at intervals of 1 to 2 weeks. 

»,rised four days after the final 
,00311 Thespleenofthehamsterwase^asedfu 

, o„ and anflbody-producino. sp^en ceiis „ere prepared. Next, said 
l^un^on and P CRU ,«) — 

^ence.lsandmeusen^^-P^ 

• * * • 1 and cell fusion was etTecieu uy 



k overage molecular weight, 
• „ sn% oolvethytene glycol (average 
minutes at 37 e C using 50 /opoweny 

4000). 

^fusion were implanted in a 96-well 
l 0032 1 censtnatnadundergonecellfus 1 on 

J m MAT culture medium for 7 to i* w 
37 -C and inmepresenceofS^ carton d'-de. 

, * The details of the flow-cytometry analys, 
flow-cytometry analyse The aex 

described below. 

d , vW edintotwopa,«s. Ha« ^^CBtim-* 
^mainin^wascuKured^xlO shedwtthPB s. 

- ■„„ n 5 ul of goat anxi-hamster-lgG-FlTC (ma 
^emediumconta.n.ngO^og ^ 

„ al TAG , and W ere again washed w.th PBS. 
by CALTAG) and we by flow 

resuspe ndedin200,lofce«lcu«urerned,urnandwe 
cytometry- 

• a that the four clones exhibited 

positive responses^, the targe, antigens. 

, were oBtained in the aforementioned 

screening process were pr pa 



matelv 1 x 10 6 cells/ml) of BALB/c mice and were 

aiscernedwiththeunardedeyewer ^ 

n^ined were screened and cloned m the 6 ame way 
were obtamed were ysing 

7JZZZZT~~ 

. States} with a single clone strain m« r 

• , ^inthatwasobtainedwasdesignatedas-hybridorna 
100371 The single strain that was 

ntearin fc monoclonal antibody (TN1 W and was 
producing anti-human mtegrin p 7 mon 

Industrial Science and Tecnnoiogy \y r 
Microorganism Deposrt No. 13202 ire 

[00381 Example 2 



Mar' 



■17-9B Q4:47pm Froo-HBSR 



1 TBI B61 9540 



T -217 P. IB/20 F-535 
\6 



- ml/rnouse) containing 

,n m , of PBS were added to approximately 10 ml of the 
(0039] Next, 20 ml of PBS were 

„ „od dialysis was carried out overmgM with PBS at 
ascites that was obtained and dialysis wb 

, afBr which separation and punficat.cn 

This was 



were carried 



passed through a 0.2-^ filter 
ied out with a protein GSepharose 



Pharmacia). Dialysis was again 



.fast flow column (manufactured by 
in performed overnight with PBS at 4°C, with 5 ml 



of PBS solution of hamster anti-human 
(TN11 4) being obtained (concentration: 100 ,g/ml) 



integrinpr monoclonal antibodies 



[Brief Explanation of the Figure] 
[Figured This is a figure showing 



that the monoclonal antibodies 



(TNl14)ofthis 
to fibronectin. 



invention inhibit adhesion of human 



B-cell lymphoma (RPM18866) 



[Figure 1] 

[y- axis]: Adhesion rate % 
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